Sodium-dependent modulation of systemic and urinary renalase expression and activity in the rat remnant kidney.
The present study examined the influence of high-sodium intake on systemic and urinary renalase levels and activity in 3/4 nephrectomized (3/4nx) and Sham rats. The reduced circulating renalase levels in 3/4nx rats during normal-sodium intake were accompanied by increased plasma renalase activity. The sodium-induced increase of blood pressure in 3/4nx rats was accompanied by significant decreases in circulating renalase levels and activity as well as by a significant decrease in cardiac renalase levels in 3/4nx rats but not in Sham rats. During normal-sodium intake, no significant differences were observed in either urine renalase levels or activity between 3/4nx and Sham rats, not withstanding the ∼75% decrease in daily urine dopamine output observed in the rat remnant kidney. During high-sodium intake, urinary renalase levels increased in both 3/4nx and Sham groups by three-fold whereas urinary renalase activity increased in 3/4nx and Sham rats by greater than twelve-fold and greater than four-fold, respectively. This was accompanied by sodium-induced increases in daily urinary dopamine output in both 3/4nx and Sham rats by ∼2.3-fold and ∼1.6-fold, respectively. The reduced circulating renalase levels in 3/4nx rats are accompanied by increased plasma renalase activity, which appears to be related with decreased inhibition of the circulating enzyme. Differences in systemic and urinary renalase levels and activity between 3/4nx and Sham rats during high-sodium intake may contribute to activation of the sympathetic nervous system, hypertension and enhanced cardiovascular risk in CKD but do not appear to account for the decrease in renal dopaminergic activity in the rat remnant kidney.